Abstract
were measured by silicon solid-state detectors.
98
A thin carbon foil of 15 mg cm −2 was used as a scattering target. The 
108
The large-CCD was operated in the camera body with a temperature 109 of -110
• C and the whole imaging area was irradiated with an 55 Fe source.
110
The 
148
The total proton fluence exposed to the large-CCD and the mini-CCD 149 were about 0.9 and 3.7 × 10 9 cm −2 , respectively. These values correspond to charge-injection rows thus make such a periodic pattern in the stacking plot.
Result

175
The CTI value can be determined by fitting the stacking plots with the following function,
where Q 0 is the original charge produced by X-ray from 55 Fe, Q is the ob- 
190
The calibration data was available on a daily basis and summarized on-line 1 .
191
We reproduced the CTI values based on the on-line data. Data points at 192 0.001 year equivalent in orbit mean those before experiment or before launch.
193
In the case of our P-channel CCD, the CTI was measured to be 7.0 × 10 is more damaged at least in our case. The slope is again similar to that of 215 the Suzaku CCD data. Our P-channel data appear to go along with the 216 6 keV equivalent Suzaku CCD data rather than that of the 2 keV equivalent,
217
although it may not be significant considering the uncertainty. Black dots show Suzaku BI CCD data. A discontinuous decrease of the CTI in the Suzaku data at 6 years after the launch is due to an increase of the amount of injected charge from 2 keV equivalent to 6 keV equivalent.
In the both cases with or without the CI, the degradation of the CCD 219 performance in terms of the CTI is shown to be comparable with that of the 220 Suzaku CCD. Applying the same ground-base CTI correction as those for 221 the Suzaku CCD data to our P-channel CCD data, we can expect to provide 222 the data with the similar quality as the Suzaku data. CI-off, segAB CI-off, segCD CI-on, segAB CI-on, segCD 
Discussion
239
We performed a proton radiation damage experiment on our newly devel- 
